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DS evidence theory based scheme optimization of
multi-model flood forecasting

XIAOQO Jie,LUO Jun-gang,ZHANG Xiao

(State Key Laboratory of Eco-Hydraulic Engineering in Shaanxi,Xi’an University of Technology,Xi’an,Shaanzi 710048, China)

Abstract: [Objective] This study optimized the multi-model flood forecasting base on the DS evidence
theory. [Method] Multi-model optimization index system was established,and DS evidence theory was used
to conduct flood forecasting scheme optimization. Xin’anjiang Model, Sacramento Model, Tank Model and
Shaanbei Model were used as examples and a Dongyang River case study was performed. [Result] The
credibility values (m(M;)) of Xin’anjiang Model,Sacramento Model, Tank Model and Shaanbei Model re-
spectively were:0. 758 7,0. 906 6,0. 838 4 and 0. 859 1,respectively. Sacramento model was the selected
best forecasting scheme. [Conclusion) DS evidence theory based scheme optimization of multi-model flood
forecasting offered policymakers more scientific decision-making information and enriched and perfected the
multi-model flood forecasting method.
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Table 1 Multi-model flood forecast scheme

optimization index system
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Table 2 Measured flow and single model simulation flow of Dongyang River m’/s
W5 1 Z) S E BT [k ANEiS KA pedt
Measure time Actual values XAJ Sacramento Tank SB
1982-08-01 02:00 42. 4 48.792 0 38.648 9 2.240 0 4.409 3
1982-08-01 04:00 275 443.535 0 120.163 6 104.770 0 43.756 1
1982-08-01 06:00 333 1 181.162 2 147.363 6 709.100 0 249.682 5
1982-08-01 08:00 672 1 486.873 2 482.956 2 990. 860 0 755.408 5
1982-08-01 10:00 876 1 250.454 5 1 001.978 8 762.760 0 1 037.233 4
1982-08-01 12:00 677 763.505 8 751.014 5 484.820 0 636.941 7
1982-08-01 14:00 571 385.506 8 412.915 7 226.090 0 271.751 8
1982-08-01 16:00 423 186.563 6 215.629 1 205.870 0 85.562 0
1982-08-01 18:00 327 233.798 7 211.537 8 167.820 0 116. 050 8
1982-08-01 20:00 280 257.964 2 263.146 3 199. 830 0 138.693 5
1982-08-01 22:00 248 377.645 4 390. 658 1 230.750 0 257.680 2
1982-08-02 00:00 412 410.111 1 424. 360 3 248. 300 0 290.875 0
1982-08-02 02:00 1170 1 105.667 7 1121.107 2 1 542.250 0 987.483 3
1982-08-02 04:00 2 235 2 347.217 4 2 363.805 4 1797.450 0 2 230,041 7
1982-08-02 06:00 1070 1743.616 8 1761.301 8 937.490 0 1627.408 3
1982-08-02 08:00 720 606.039 1 624.776 6 502.390 0 490. 758 3
1982-08-02 10:00 485 254.607 8 297.985 1 261.750 0 154.782 0
1982-08-02 12:00 395 84.775 6 183.451 1 176.240 0 21.672 3
1982-08-02 14:00 320 50. 888 5 165.429 0 128.850 0 2.141 1
1982-08-02 16:00 231 110.904 5 165.384 9 166. 240 0 66.172 0
1982-08-02 18:00 196 157.014 6 166.933 2 111.300 0 125.887 0
1982-08-02 20:00 180 84.318 7 166.084 9 111.890 0 40. 215 3
1982-08-02 2200 162 90.711 4 165.558 1 91.380 0 38.955 7
1982-08-03 00:00 138 57.944 9 163.795 8 90. 180 0 7.676 3
k3 FIIFEESBMEERTHELREEIREHR
Table 3 Basic trust distribution function table of evidence under their corresponding focal elements
E 9 L [k oA NERS TR Bedk
Evidence XA]J Sacramento Tank SB
GHEE
= 1 E I E I
Qualified rate E, 0.850 0 0.850 0 0.850 0 0.850 0
VHE IS V25 A 4k E R
HRME L RO L B> 0. 626 2 0.899 3 0.836 6 0. 906 9
Peak discharge simulation accuracy E»
WS s ] A i E
éiiuiliﬂjfiiu*ﬁg Es 0.900 0 1.000 O 0.900 0 1.000 0
Peak time simulation accuracy E3
M B RURG P E
S BRI By . 0.897 0 0.949 2 0.824 1 0.778 3
Total runoff volume simulation accuracy E;
Eﬁmﬁ%ﬁb] .. 0.519 5 0.834 4 0.781 2 0.759 7
Deterministic coefficient E;
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